Detection of single nucleotide polymorphisms using a DNA Holliday junction nanoswitch--a high-throughput fluorescence lifetime assay.
We report a simple DNA sensor device, using a combination of binding and conformational switching, capable of rapid detection of specific single nucleotide polymorphisms in an unlabelled nucleic acid target sequence. The detection is demonstrated using fluorescence lifetime measurements in a high-throughput micro plate reader instrument based on the time-correlated single-photon counting technique. The sensor design and instrumental architecture are capable of detecting perturbations in the molecular structure of the probe-target complex (which is similar to that of a Holliday junction), due to a single base pair mismatch in a synthetic target. Structural information, including fluorophore separations, is obtained using time-resolved Förster resonance energy transfer between two fluorophores covalently bound to the probe molecule. The two probes required are designed to detect a single nucleotide polymorphism from a sequence present on each of the two copies of human chromosome 11.